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(54) ELECTRODE OF ELECTRICAL DOUBLE-LAYER CAPACITOR 
(57) Abstract: 

PURPOSE: To obtain electrodes which make an electric double-layer capacitor of large 
capacitance/volume by increasing the surface area of activated carbon rather than by 
changing the degree of activation. 

CONSTITUTION: Pitch material is spun into fiber through a melt spinning method, and 
fiber is thermally treated into carbon fiber. Carbon fiber is activated with alkaline 
metal hydroxide water solution, deashed with water or acid, and ground into powder 
whose maximum diameter is less than 0. 2mm, and carbon power is molded into the 
electrode of an electric double-layer capacitor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim l]An electrode for electric double layer capacitors grinding, considering it as a 
maximum of 0. 2 mm or less of powder substantially, and fabricating and obtaining this 
powder after carrying out activation of the carbonaceous textiles which used a pitch as 
a raw material, carried out melt spinning, heat-treated it, and obtained it in solution 
of alkali metal hydroxide and deliming using water or acids. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrode for electric double 
layer capacitors. A electric double layer capacitor is also called an electrical double 
layer capacitor, and is capturing the spotlight as a backup power supply, auxiliary 
power, etc. in recent years. Since performance is excellent, especially the electrical 
double layer capacitor that used an activated carbon fiber and activated carbon as the 
polarizable electrode is said for demand to also grow rapidly with development of the 
electronics field. These days, in addition to small articles, such as the conventional 
memory backup power supply, development of a mass product which is used for auxiliary 
power, such as a motor, is also performed. 
[0002] 

[Description of the Prior Art]Although the principle of the electrical double layer 
capacitor was known for many years, these days began to be used comparatively practical. 
It is thought that this is related to having begun to use the activated carbon which has 
high specific surface area in a polarizable electrode. The electric capacity of an 
electrical double layer capacitor is mainly governed by electric double layer capacity 
per the surface area of a polarizable electrode, and unit area, resistance of an 
electrode, etc. in which an electric double layer is formed. In order to make electric 
capacity per unit volume high and to make capacitor volume small in respect of practical 
use, it is also important to enlarge density of the electrode itself. 
[0003] That is, the main points of development of an electrical double layer capacitor 
are in the performance of activated carbon and the manufacturing method of an electrode 
which are used for an electrode. However, generally, if activation for high-surface- 
area-izing is advanced for the purpose of the improved efficiency of activated carbon, 
the density of activated carbon will become small by the increase in fine pores, and the 
electric capacity per unit volume will become small conversely. Since the activated 
carbon performance which governs electric capacity is not fully solved, either, although 
there is still no activated carbon in particular that can be used for a larger capacity 
capacitor practical, it is not an overstatement. 
[0004] 

[Problem(s) to be Solved by the Invention] Since density falls even if activation is 
advanced too much and it makes it high specific surface area by the existing method, in 
order to make the activated carbon used for a larger capacity capacitor, the electric 
capacity per unit volume falls and it is difficult. Then, the purpose of this invention 
is in the place which attains high surface area~ization of activated carbon by the 
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method except changing the degree of activation, and obtains an electrode with large 

capacitor electric capacity per volume. 

[0005] 

[Means for Solving the Problem]As a result of investigating fundamentally electric 
capacity of a mass electrical double layer capacitor, and a relation of activated carbon 
performance used for a polarizable electrode, when this invention persons did activation 
of the specific substance and an electrode was made by activated carbon of high specific 
surface area, they find out that electric capacity can be raised substantially and came 
to complete this invention. 

[0006]Namely, a gist of this invention carries out activation of the carbonaceous 
textiles which used a pitch as a raw material, carried out melt spinning, heat-treated 
it, and obtained it in solution of alkali metal hydroxide, After deliming using water or 
acids, it grinds, is substantially considered as a maximum of 0. 2 mm or less of powder, 
and consists in an electrode for electric double layer capacitors fabricating and 
obtaining this powder. In this invention, when activation of the fibrous material was 
carried out and activation of using carbonaceous textiles which carried out melt 
spinning of the pitch to a raw material, heat-treated it, and obtained it is carried out 
in solution of alkali metal hydroxide, such as KOH and NaOH, since the fiber diameter is 
small, activation is for a line crack or a cone to the textiles central part. 
[0007] Carbonaceous textiles have preferred carbonaceous textiles which carried out melt 
spinning of the pitch which contains an optical anisotropy phase not less than 50% to a 
raw material, heat-treated it, and obtained it. Electric capacity may become small 
probably because the pore distribution is not suitable, when activation of the 
carbonaceous textiles which obtained it by carrying out melt spinning of the pitch with 
a small optical anisotropy phase to a raw material is carried out. Since conditions of 
activation change with diameters etc. of carbon fiber to be used, when KOH is used 
although it cannot generally say for example, they are 550-800 ** preferably [ 
temperature of 400-800 ** ]. As for the amount of activator used, 2-5 times the amount 
is preferred at a weight ratio. Although an average diameter of carbonaceous textiles is 
an arithmetic mean value when a diameter of 20 textiles is measured with an optical 
microscope, its 30 micrometers or less of 50 micrometers or less of not less than 10 
micrometers 200 micrometers or less are most preferably good more preferably. By 10 
micrometers or less, a reason this range is preferred is guessed because an activation 
reaction becomes excessive, and on the other hand, if a diameter is large, it will be 
considered because activation has not happened homogeneously over textiles at large. 
[0008]Although specific surface area is computed from the amount of adsorption at liquid 
nitrogen temperature of nitrogen, unless electrode density becomes small, its larger one 

is preferred. That is, if there is specific surface area more than 3000-mVg, 1 arger 
electric capacity will be obtained. When output after a reaction of alkali metal 
hydroxide is in activated carbon, it becomes a foreign matter to delime what carried out 
activation, and it is because it is not desirable. It grinds and uses after deliming an 
activation thing because density of a Plastic solid will not become large probably 
because it remains and is hard to carry out densif ication of the shape of textiles and 
capacitor electric capacity per volume will not become large, if it exceeds 0. 2 mm in 
the case of electrode shaping. 

[0009] The method of fabricating a carbonaceous material can apply a method usually 
known. That is, after adding a substance known as binders, such as 

polytetraf luoroethylene, one to several% and mixing, if pressing is put in and carried 
out to a metallic mold or necessity is accepted, it is also possible to apply heat at 
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the time of pressing. When fabricating under an elevated temperature, it is preferred to 
use temperature of 1000 or less. It is because a carbonaceous material will contract, 
fine pores will blockade, specific surface area will fall and electric capacity will 
fall in many cases, if 1000 is exceeded. However, since temperature to which specific 
surface area falls changes somewhat with manufacturing conditions including activation 
conditions, it is not generally decided. 

[0010]At the time of electrode shaping, conductive carbon black and other conductive 
substances may be added, and resistance of an electrode may be reduced. This is for 
reducing internal resistance of a polarizable electrode and using volume of an electrode 
effectively. 
[0011] 

[Effect of the Invention]As mentioned above, according to this invention, an electrical 
double layer capacitor with larger electric capacity than before can be provided. As a 
result, a use can be expanded even to the field for which discharge current with large 
auxiliary power of a motor, etc. is asked, and the value on industrial utilizations is 
dramatically large. 
[0012] 

[Example] Although an example is shown below and also this invention is explained to it 
in detail, this invention is not limited by the following example unless the gist is 
exceeded. 

Example After cutting 10 g of carbonaceous textiles with a diameter of 12 micrometers 
which heat-treated and obtained it with the conventional method after carrying out 
spinning of the pitch of about 90% of 1 optical-anisotropy phase in length of 10-20 mm, 
it was immersed in the solution into which a 50-g potassium hydrate melted. Then, after 
having put into the rotary kiln of a lab scale, having carried out temperature up to 650 
under a nitrogen atmosphere, after drying textiles at 115 ** in a dryer, and holding 
for 1 hour, it cooled to the room temperature. After rinsing 5 times, it put into the 
dryer and dried at 115 **. The obtained carbonaceous material was ground to 200 
micrometers or less. The specific surface area of the obtained granular material was 

3370m /g, as a result of measuring with the nitrogen absorption device by a KARUR0 erba 
company and calculating by the Cranston-Inkley method. Next, this granular material was 
again put into the above-mentioned rotary kiln, and temperature up was carried out to 
900 under a nitrogen atmosphere. After adding "Teflon" 0. 02g to 1 g of obtained 
samples and mixing well, application-of-pressure molding was carried out and the 
disc-like electrode was obtained so that it might be set to 2 mm in diameter, and 1. 5 mm 
in thickness with the Jasco Oil Mill pressure press. After putting in the separator made 
from polyethylene by Mitsubishi Kasei Corp. between the electrodes of two sheets created 
by this method, The whole was put with two platinum boards used for a charge collector, 
and it put with the Teflon board which has four boltholes at 5 mm in thickness of two 
sheets from the outside most further so that a charge collector, a pellet, and a 
separator may contact well. In this way, the obtained capacitor polar zone was attached 
in 30% of the weight of sulfuric acid in a beaker, and the electrical double layer 
capacitor was made except for the air foam adhering to an electrode. The Hokuto Denko 
charging and discharging device and the Chino factory X~T recorder were used, about 
160-mA constant current charging and discharging cycle test was repeated 10 times under 
the room temperature, and static electricity capacity was measured. The average value of 
the electric capacity calculated with the conventional method from the discharge curve 
was 51. IF. 

Example In two Examples 1, temperature up was carried out with the rotary kiln, and it 
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experimented like Example 1 except the temperature held for 1 hour having been 800 **. 
As a result, the electric capacity of the capacitor which the specific surface area of 

the obtained granular material was set to about 3600-m /g, and was made after this was 
50. IF. 

Example In three Examples 2, as a result of experimenting like Example 1 except the 
quantity of the potassium hydrate contained in the solution which immerses carbonaceous 
textiles having been 40 g, the electric capacity of the capacitor was 51. OF. 
Example In four Examples 1 and 2, temperature up was carried out with the rotary kiln, 
and it experimented like Example 1 except the temperature held for 1 hour having been 
550 **. As a result, the electric capacity of the capacitor which the specific surface 

area of the obtained sample was set to about 2650-m /g, and was made after this was 
29. 7F. 

Example In five Examples 1, as a result of experimenting like Example 1 except the 
average diameter of carbonaceous textiles having been 9 micrometers, the electric 
capacity of the capacitor was 14. 7F. 

Example In six Examples 1, as a result of experimenting like Example 1 except the 
average diameter of carbonaceous textiles having been 20 micrometers, the electric 
capacity of the capacitor was 48. 7F. 



[Translation done. ] 
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